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(54) METHOD OF ROCK DRILLING CONTROL 
(57) 

CymHOCTb n3o6peTeHM« 3aKn»OMaeTCfl b 
cneflyKDineM: Ha ochob3hmi4 pe3yribTaTOB 
oypeHwn npeAbiAymefi CKBaxiiHbi 

nporpaMMnpyeMbiw KOHTponrtep 3anacaeT b 
naMfltn KpenocTb 6ypwvibix nopoA n 
cooTBeTCTByiomne eft paLjuo-o HaxibHbie 
3HaMeHkta pG>KHMHbix napaMeTpoB, ko- ° 
TOpbIM OTBeMaeT MaKCHMyM ctomkoctm 

nopOAOpaspywajomero uHcrpyivieHTa npM 
3aAaHHoB civieHHoft npon3BOAHTenbHOCTM 
6ypoBoro arperaTa. KpoMe Toro, b naM$rrn 
MMeioTCfl 3HaMeHkiH npon3BeAeHHM 
MexaHiinecKO^ CKOpocTw 6ypeHM« Ha 
cooTBeTCTByfou^ee 3HaneHMe Kpenoc™ nopOAbi: 
D v f. B Hanane 6ypeHMfi CKBa>KHHbi 
nporpaMMMpyeMbi^ KOHTponnep 3aAaeT 
perynflTopaM curHanbi, 
nponopunoHa/ibHbie HaManbHbiM 3HaHeHHHM 
pe>KMMHbix napawieTpoB, OTBeMaiounHx 
HaHa/ibHOMy SHaneHwo KpenocTM nopoAbi, npn 
3tom n3MepaeTC« pea/ibHoe 3HaHeHMe 
MexaHnnecKofi CKOpocTM oypenwfl, Ha Koropoe 
Ae/iMTCfl HanartbHoe 3Ha^eHwe noKa3aTena D. 
nojiyneHHoe peanbHoe 3HaMeHwe KpenocTM 



6ypnMow nopoAbi cpaBHusaeTcn c HawanbHbiM w 
ycTaHaannBajoTcn pexMMHbje napaivteTpbi, 
cooTBeTCTByicu^He nojiyneHHOMy peanbHOMy 
3HaM©HWO KpenocTH 6ypnMbix nopoA- 3aTeM 
n3MepfleTC« HOBoe peanbHoe 3HaweHne 
MexannMecKort ckopoctm 6ypeHMp, a 
nonyneHHoe peanbHoe snaneHMe KpenocTM 
nopoA npuHMMaeTcn 3a ee nananbHoe 
SHaneHne. 3HaneHne noKasaienn Dl, 
cooTBeTCTByioLnee nonyneHHOMy 3HaneHkiK) 
KpenocTn nopoAbi, penmen Ha HOBoe peanbHoe 
3HaneHne MexaHnnecKOM CKOpocTM 6ypeHnn h 
nojiyneHHoe SHanenne KpenocTn nopoAbi 
cpaBHMBaeTC9 c ee 3HaneHkieM Ha npeAbiAyujew 
ware noncKa m t.a. TaKMM o6pa30M, 
opraHnsyercw noBTopfliOLUHflcfl l^ukji paooTbi. 
ripn 3tom c yBejiMHeHneM Kpenocru nopoAbi 
pe>KMMHbie napaMeTpw npoqecca 6ypeHnn 
yBeriMMUBaioTCfl pnn o6ecneHeHMA 3aAaHHofl 
npon3BOAMTenbHOCTn 6ypoBoro arperaTa, a c 
yMeHbiueHneM Kpenocrw pe>KWMHbie napaMeTpw 
HeCKOJlbKO CHHJKaJOTCfl , HTO yBennHUBaeT 
CTOMKOCTb nopOAopa3pyujajoiAero 1/iHCTpyMeHTa 
h coxpaHweT pa^OMHM pecypc 6ypoBoro 
arperaTa. 1 c.n.cf)., 2 kin co c VI io o VI ON K) 
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ABTopcKoe CBMAeTe/ibCTBo CCCP 
Nr 947405, mi. E 21 B 45 /0Q, 1982. 

AaiopcKoe CBMAeTe/ibCTBo CCCP 
Nr 1138497„kji. E 21 C 35/24. 1985. 

Aeep6yx M.M., X1k>kob A.M., BeccyflHOBa 
H.A, ABTOMaTM3aUM« 6ypM/ibHbix ycTaHOBok. 
063opHaa MH^opMamis. M.. UHMl43Myro/ib, 
1988. BbinycK 24. 

(54) COOCOB PErMHPOBAHHfl nPOUEC- 

ca bypehhb roPHbix hopoa 

(57) CyiuHOCTb M3o6poTeHMfl aaK/itonaeTCfl b 
cneAyK>iM6M: Ha ochob3hmm peay/ibTdTOB 6y- 
peHwn npeAbiAymeA CKB8XMHU nporpaMMMpy- 
ewwfl KOHTpoi/iep aanacaeT a naMjrrw KpenocTb 
OypwMbix nopoA m coot b qtct ay io ujmo eft paqMO- 
na/ibHue 3HaMeMwn pe*MMHWx napaMBTpoB, ko-* 

TOpbIM OT B6 Ma GT MdKCRMyM CTOMKOCTM. 

nopOAOpa3pyujatoiuero MHCTpyMema npM aa- 
AaHHofl cMeHHoft npoM3BOAitTe/ibHocm oypoao- 
ro arperaTa. KpoMe TOro. b naMRm MMetOTca 
3HdH6HHP npoM3eeAeHMvi MexaHMMecKofl cko- 
PQCtm 6ypeHnq Ha cooTaeTCT By K>mee anaMe- 



W3o6peTeHne othocmtc* k kohtpo/do m 
ynpooncHMK) npoueccawu b ropHoft npOMwiu- 
iieHHOCTM w npeAHaaHaHeHo a"» onTMMwsa- 
mmm pexwMOB BpaiuaTenbHo-yAdpHoro 



Hue KpenocTH nopoAu: D - v - f. B nana/ie 
6ypeHM« cKBaxcMHU nporpaMMpipyeMbift koht- 
po/i/iep 3aAaeT perynjrropaM CMma/ibi, npo- 
nopUMOHa/ibHbie HdMa/ibHUM 3HaMenwrtM 
pexwMHbix napdMeTpoB. OTBeMaiotUMx HaMa;ib- 
HOMy 3HdM6HHio KpfinocTii nopoAbi, npw 3T0M 
wsMepaeTcn pea/tbHoe 3Ha«teH*e MexaHMHe- 

CKDft CKOpOCTM 6yp6HMA; H3 KOTODQe A&nMTCfl 

h ana/i bHoe SHanewne rroxasaTe/ifl D. no/iyMen- 
Hoe peanbHoe aHaneHue xpenocrw 6ypMMOM 
nopOAH cpaBHWBaeTCA c Hasan bH mm m ycra- 

HdBUHBdfOTCA pQJKMMHUC napaMOTpbl, COOT' 

bgtc Toy K5 mwe. nonyMenHOwy pea/ibHOMy 
3H3H6HHK> KpenocTH 6ypMMbix nopoA. 3aTeM 
H3Mepnercfl hobo© pea/ibHoe aHaneHne Mexa- 
HimecKoft CKOpOCTM 6ype«nn. a no/iy^eHHoe 
peaubKbe 3H8M6HM8 Kpenocm nopOA npwHM- 
MaeTCJi 3a ee HaManbnoe 3HaMeHMe. 3 Haven we 
noKaaaTe/ifl Di. cooTeeTCTBytomee no/ryneH- 
MOMy 3HdMeHMK> xpenocTM nopoA". AeiMTCJi 
Ma HpBoe peanbHoe 3HaMeHHe MexaHMvecicoM 
CKOpOCTM 6ypeHMR m noAyMeHHoe aHaneHMe 
KpenocTM nopoAM c pa b h mb36tc b c ee 3h3hb- 
hmbm na npeAUAyiueM tuare nowcxa m t^. 
TaKMM o6pa30M, opraHH3yeTc« noeTopsno- 

lUMACR UMK/I pa60Tbi. npM 3T0M C yBBAMMeHMeM 

xpenocTM nopoAbj pexcMMHbte napaMerpbt 
npOMecca 6ypeHM» yBe/»MMMaaiOTC» Ana o6ec- 
neMeHMR aaAaHHOM npoM3BOAMre/ibH6cTM 6y- 
poaoro arperaTa, a c VMeHbuieHMeM xpenocTw 
pejKMMHbie napaMeTpu. necKontKO chmxcbiot- 
c», mto yBenn^MBaeT CToftxocTb nopOA0pa3py? 
ujaiotuero MHCTpyMenra m coxpaHoeT pa 6 oh mm 
pecypc 6ypoaoro arperaTa. 1 c.n.<|>.. 2 ma. 



6ypeHMR ropHwx nopoA Dj** 6ypoB3pwBHoro 
cnocoGa ropnux pa6oT. 

M3BecreH cnoco6 pery/iMpOBdHMn npo- 
uecca 6ypeHMA B3pbtBKbix ckb3)kmh ( kotopum 
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Ul3o6peTeHne OTHOcnTcn k 
kohtpojik) n ynpasjieHMK) npoLjeccaMn b ropHofi 
npoMbimneHHOCTM n npeAHa3HaMeHO Ann 
onTMMM3ai4MM peKMMOB BpamaTenbHo-yAapHoro 

6ypeHnn ropHbix nopoA Ann 
6ypoB3pbiBHoro cnoco6a ropHbix pa6oT. 

HaBecTeH cnoco6 perynnpoBaHnn 
npouecca 6ypeHnn B3pbtBHbix cKBaxcnH, 

KOTOpblft 

oSecneMMsaeT onTnManbHbin" pe)KMM 3a 
cneT M3MeHeHM« ymoBofl CKopocTn 6ypoBoro 
MHcrpyMeHTa; 3HaneHne 3Ton" BennnnHbi 
HenpepbiBHo H3MepntOT nyTeM noAcneTa 
Mucna MMnynbcoB, noorynaiomnx 3a 
onpeAe/ieHHbM npoMe>KyTOK BpeMenn ot 
6©CKOHTaKTHoro AaTHwca, yciaHoaneHHoro Ha 
Bany Bpa maTenn • 3aTeM npon3BOAMTCfl 
cpaBHeHwe 3Totf nacTOTbi c 3aAaHHoft n b qenb 
ynpaaneHnn ABnraTeneM noAann BbiAaeTcn 
perynnpyiomee B03Aei*CTBne, KOTopoe 
cTa6nnn3npyeT ymoByto CKopocTb BpameHHn 

MHCTpyMGHTa. 

HeAOCTaTKOM cnoco6a nBnneTcn to, hto oh 
npeAnonaraeT AeTepMMHMpoBaHHyjo 
CBfl3b Me>KAy MexaHnnecKofi xapaKTepucTMKoCi 
npuBOAHoro ABnraTenn noAann n CBoncTBaMn 
6y- puMwx nopoA; npn ncnonbsoBaHnn 
Apyroro npuBOAHoro ABnraTenn nnn npn CMeHe 
nopoA 3Ta CB«3b HapywaeTCfl n onTnManbHbift 
pe>KMM pa6oTbJ He 6yAeT AOcrnmyT. 

Bonee coBepuueHHbiMM nsnnioTcn cnoco6u , 
b kotopux yrnoBan CKopocTb 
BpameHUH u oceBoe ycnnne nannioTcn 
He3aBMCMMbiMM Apyr ot Apyra napaMeTpaMn. 
OnpMa TaMpoK pa3- paooTana cnoco6 
perynnpoBaHWfl npoLjecca oypeHnn B3pbiBHbix 

CKBa>KMH, KOTOpblM 

o6ecneHMBaeT pai4MOHanbHbifi pe>KnM oypeHnn 
3a CMeT M3MeHeHMfl BennnnHbi ycnnnn 
noAaMM b 3aBncnMocTn ot Harpy3Kn Ha 
ABnraTenb Bpa- maTenn 6ypoBoro nnorpyMeHTa 
n ot KorwwecTBa BOAbi, pacxoAyeMofi Ha 
npoMbiBKy cKBaaoiHbJ. B npoLjecce 6ypeHnn 
yrnoBan CKopocTb BpameHnn nHCTpyMeHTa 
yBennnnBaeTcfl npn yBennneHnn CKopocTn 
6ypeHnn. flpn chm- weHnn pacxoAa boaw 
yMeHbiuaeTcn ycnnne noAann nHCTpyMeHTa Ha 
3a6on CKBaxMHbi n Hao6opoT. CncTeMa 
pearnpyer Ha n3weHeHne momght3 BpameHnn 
6ypoBoro nHCTpyMeHTa. flpn ysennneHnn 
MOMeHTa CHnwaeTcn ycnnne noAann n 
Hao6opOT; 

HeAOCTaTKOM cnoco6a nBnneTcn 
HeBbicoKan TOHHocTb CTa6nnn3ai4nn Harpy3KM 
ABnraTenn BpamaTenn 6ypoBoro nHCTpyMeHTa n 
OTcyTCTBue AaHHbix no M3Hocy nopoAopa3py- 
tuafoi^ero nHCTpyMeHTa, KOTopwtf 
BnnneT Ha ocHOBHbie noKa3aTenn npoi^ecca 
6ypennn. 

H3BecTeH TaioKe cnoco6 

perynnpoBaHnn nponecca oypeHnn B3pbiBHbix 

CKBa>KHH t OCHOBaHHblK Ha KOHTpOJie MOlAHOCTn, 

3aTpaM m Ba b- moH Ha 6ypeHne, n3MepeHnn 
oceBoW Harpy3Kn n cKopocTn BpameHna 
6ypoBoro nHCTpyMeHTa. flpn 6ypeH nn Ha 
onpeAeneHHoi^ CKopocTn BpameHnji aoboaat 
oceBoe ycnnne ao BennMnHbi, npn kotodo« 
noflBJiflJOTCfl MaKcnMyMbi MoiAHocTn, T.e. 
no^BJifleTca cyxoe TpeHne, a saTeM anaBHO 
CHn«aK)T oceBoe ycnnne ao 

ncMe3HOBeHMA 3Tnx MaxcnMyMOB n 

nponsBOAWT CypeHne Ha stom pe>KnMe. Mto6w 
ooecnennTb onTnMa/ibHyio CKopocTb, 6ypeHne 
BeAeTcn Ha 

rpaHni^e rny6nHbi npoMOKaeMoro cnofl, 
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KOTopan 3aBwcnT ot oceBoro ycnnna Ha KopoHKy, 

HeAOCTaTKOM yKa3aHHoro cnoco6a 
HanneTCfl HeonpeAeneHHOCTb ycTaHOBtcn 

ycnnnji noAann no MaKcnMyMy MomHocTn, 
3aTpaHMBaeMon npn 6ypeHnn, hto 3aTpyAH«eT 
onTnMn3a4nio pe>KHMa pa6oTbi. 

Hanoonee 6nn3KnM k sanBiineMOMy 
TexnnMecKOMy peiueHnio nB/ineTCH cnoco6 
perynnpoBaHnw narpy3Kn AsnraTenn Bpai^aTenn 

6ypoBoro nHCTpyMeHTa, ocHOBaHHbifl Ha 
onpeAeneHnn n cTa6nnn3aunn oceBoro 
ycnnnn noAann nHCTpyMeHTa Ha saoon. B 
npoijecce 6ypeHn« n3Mep«K>TCH MexaHnnecKan 
CKopocTb 6ypeHn« n MoiAHOCTb ABnraTenn, 
npnBOAflinero MacnoHacoc, no kotopwm 
BUHncjiflioTcw yAenbHue 3Hepro3aTpaTbi; Ha 
ocHOBaHnn BennnnHbi yAe/ibHbix 3Hepro3aTpaT 
onpeAenweTcw ycTaBKa Ann ycnnnn noAann. 
3aAaHHoe 3HaMeHne Harpy3Kn ABnraTenn 
BpamaTerifl cpaBHnBaeTcq c Ae^cTBnTeribHbiM n 
no pesynbTaTaM cpaBHeHnn nsMenneTcn oceBoe 
ycnnne noAann Ha 3a6oM. 

3tot cnoco6 npnHMMaeTcn 3a npoTOTun. 

HeAOCTaTKaMn cnocooa flBrweTCfl to, 
hto BbinncneHne yAe/ibHbix 3Hepro3aTpaT 
npon3BOAnTC« c 6oribLuon norpeiUHOCTbio, 
nocKoribKy perynnpoaaHne oceBoro 

ycnnnn ocyu^ecTBnfleTcn ApoccennpoBaHneM 
Macna b mAPocncTeMe, nosTOMy saTpaTw 
SHeprnn Ha pa3pyiueHne ropHbrx nopoA He 
cooTBeTCTByioT nsMepneMofl (n MHTerpnpyeMort 
bo BpeMeHn) moluhoc™ acnHxpoHHoro 
3/ieKTpoABnraTejifl, npnBOAfliMero MacnoHacoc. 

Bee sto npnBOAnT k TOMy, hto Ann 
AaHHoro cnoco6a n3MeHeHne cboCictb 6ypnMbix 
nopoA cnaob BnnneT Ha yAenbHwe 
3Hepro3aTpaTbi n Ann coxpaHeHnn 
npon3BOAnTeribHocTM 6ypoBoro cTaHKa npouecc 
HeooxoAnMO BecTn Ha noBbiiueHHbfx 
napaMeTpax, npnBOAnmnx k 

HHTeHcnBHOMy n3Hocy 6ypoBoro nHCTpyMeHTa n 

6onbiuMM 3aTpaTaM 3Hepmn. 

flaHHbin cnpco6 3aTpyAHnTeribHO 
ncnonb30BaTb npn 6e3n»OAHoft pa3pa6oTKe 
none3Hbix ncKonaeMbix nocKoribKy npn 
3HaMnTeribHon nHTeHcnBHocTn n3Hoca 6ypoBoro 
nHCTpyMeHTa Tpe6yioTcn 6onbiune 3aTpaTbi 
BpeMeHn Ha ero AOCTaBKy n 3aMeHy, hto 
CHnwaeT CMeHHyK) npon3BOAnTenbHocrb 
GypoBoro arperaTa. 

MenbK) HacTonmero n3o6peTeHn« 
nBJineTcn o6ecneMeHne 3aAaHHo« CMeHHoft 
npoM3BOAMTenbHOCTn 6ypoBoro arperaTa 
npn MUHMManbHOM M3Hoce nHCTpyMeHTa. 

YKa3aHHan i^erib AOCTnraeTcn TeM, 
hto b n3BecTHOM cnocooe, BKnioHaiomeM 
M3MepeHne MexaHnnecKon CKopocTn 6ypennn n 
M3MeHeHnn oceBoro yennnn noAann Ha 
3a6oi^, AonormnTenbHO n3Mepn»OT nacTOTy n 
3HeprnK> yAapoB KOpOHKn o 3a6on CKBa^cnHbi n 
no Ben nnn He othx napaMeTpoB n MexaHMMecKOM 

CKopocTn SypeHun BbinncnnjoT KpenocTb 
nopoAbi, no KOTopon ycTaHaannBajoT 
pai^noHanbHbie 3HaMeHkm peKnMHbJX 
napaweTpOB npou,ecca 6ypeHna. 

OnpeAeneHne KpenocTn 6ypnMo« nopo- aw 
no MexannnecKofl CKopocTn 6ypenn« n 
cooTBeTCTByioLAnx eft pe>KnMHbJM 

napaMeTpaM (sHepmn n nacTOTbi yAapoB 
KopoHKn o 3a6on\ yrnoBon CKopocTn BpameHnfl 
KopoHKn n oceBOMy ycnnnio noAann na 3a6on) n 
ycTaHOBKa pai^noHanbHbix (Ann AaHHOtf 
KpenocTn nopoA) snaneHnn peacnMHbix 
napaMeTpoB nosBonneT b ycnoBnnx eeanic-AHon 
BbieMKn none3Horo ncKonaeMoro o6ecnennTb 
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3aA3HHyio npoM3BOAMTexibHocTb 6ypoBoro 
arperaia, CHH3MTb M3HOC 6ypoBoro MHcrpyMeHTa 
h coxpaHMTb pa6oMMii pecypc 6ypoBoro 
arperaia. 

(locKOJibKy KpenocTb nanneTcn 

OflHUM M3 OCHOBHbiX CBOflCTB TOpHblX nopOA, 

e/iuHiotHMx Ha npOM3BOAMTenbHOCTb 6ypoBoro 
arperaTa, cTOMKOCTb kopohkm, BM6pauM»o 
KOHCTpyKi^nR w yAexibHbie 3Hepro3aTpaTbi, to ee 
onpeAeneHne no3BormeT secTM npoLjecc 
6ypeHkin ckbbjkmh Ha paijuoHanbHbix pejKMMax, 
mto cymecTBeHHO ynymuaeT 

T8XHHKO-3KOHOMHH8- cKHe noKa3aTeriM npoijecca 
6ypeHH«. Bee onepaLiMM no onpeAeneHMK) 
KoopAMHaT tohkm oypeHMH, no coopKe M 
pa36opKe 6ypoBoro cia- Ba, no. Bbioopy 
napaivieTpoB pe>KMMa 6ypeHM« ao/wkhw 

OCymeCTBT1«TbC« B aBTOMaTHMeCKOM pe>KMMe. 

BypoBofi arperaT ocHameH 

ruAPonepc^opaTopoM , npuBOA^iMUM b 
ABn>KeHne 6ypoByio KopoHKy m yAapHUKOM Ann 
HaHeceHun yAapoB KopoHKofi o 3a6oM CKBa>KHHbi. 
npw oTcyTCTBMM ropHopaocwero Bee qtyHKHMM 
ynpaB- neHna npoijeccoM 6ypeHM* 
BbinoriH«eT nporpaMMnpyeMbi^ KOHTponnep 
(IlK). nocKonbKy npoLjecc 

Bpau^aTenbHo-yAapHoro 6ypeHM« BecbMa 
cno>KeH, a ycnoBMn 6ypeHna n cbomctb3 
OypuMbix nopoA MoryT M3MeHflTbcn b ujudokhx 
npeAenax, to Ann ooecneneHMn 3aAaHHoro 
L^nicna pa6oT npoi^ecc 6ypeHnn cneAyeT BecTM 
TaKMM o6pa30M, hto6w 

CMeHHan npon3BOAMTejibHOCTb cocTaBuna 100 
m (HOMHHanbHan cro&KOCTb 6ypoBoft 
kodohkm). Ecjim npouecc 6ypennfl BecTM npM 
HepaunoHanbHbJx 3HaHeHMnx pe>KMMHbix 
napawieipoB (He cooTBeTCTByKDimix csoMCTBaM 

6ypMMblX nopOA), TO CTOMKOCTb kopohkm MO>KeT 

yMeHbtiJUTbCfl , mto noTpe6yeT ee 3aMeHbi ao 
oKOHHa- hmh i^nKna pa6oT m 3HaHMTenbHoro 
pacxoAa BpewieHM Ha AOcraBKy n sawieHy 
oyposoro MHCTpyiweHTa. npn oTcyTCTBMM 
ropHopaooMero OyHKL^nn onpeAeneHun cboHctb 
6ypnMbix nopoA m ycTaHOBKM paLjMOHanbHbix 
SHaHeHufi pe- >KVtMHbix napawieTpoB Boano>KeHbJ 
Ha nK. 

CyiMHocTb npeAnaraeMoro cnocooa 
3aKn»OMaeTcn b tom, mto flK no BennnnHaM 
MexaHMMecKOM cKopoc™ OypeHun n 
pexMMHbix napaivieTpoB onpeAenneT 
qbaKTMMecKyK) KpenocTb 6ypnMbix nopoA n 
ycTaHaBnuBaeT paLjMOHanbHbie pe>KMMHbie 
napaMeTpbi, T.e. MUHUManbHo B03Mo>KHbie nx 
3HaHeHHH, ooecneMMBaioinkie HOMUHaxibHyio 
CTO&Kocrb 6ypoBO« kopohkm (100 m) npM 

3aAaHHO« CMGHHOM npO- MSBOAHTeribHOCTM 

oypoBoro arperaTa. MuHMMaribHo B03MO>KHbie 
ypoBHM pe>KHMHbix napaivieTpoB o6ecneMHBaiOT 

•MMHklManbHblfi M3HOC 6ypOBOfl KODOHKM M 

coxpaHHeT pa6oHnfi pecypc 6ypoBoro arperaTa. 

ABTopaMH He ooHapyaceHO peweHMfi, 
o6naAaK)mnx npusHaKaMM, cxoAHbiMii c 
OTJlMMMTenbHblMH npM3HaKaMk» 
npeAnaraeMoro peiueHMfl, Ha ocHOBaHMH Mero 

MO>KHO CAe/iaTb BWBOA O COOTBeTCTBHH 

npeAnaraeMoro peujeHWH KpnTepmo 
cymecTBeHHbie otjimhmh. 

Ha cjwr. 1 M3o6pa>KeHa 6noK-cxeMa 
ycTpowcTBa Ann ocymecTBneHun yKa3aHHoro 
cnocoea; Ha 0nr. 2-anropnTM paooTbi 
ycTpo^cTBa. 

BnoK-cxeMa BKnioMaeT napy 

K0DOHKa-3a6OM CKBaXMHbl 1, AaTMHKH M 

exaHUMecKoft ckodoctm 6ypennfl 2, MacTOTbi 
yAapoB kopohkm o 3a6oft CKBaxviHbi 3, aHeprviw 
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yAapoB kodohkm o 3a6oM CKB£DKMHbi 4, oceBoro 
ycwnun noAaMM Ha 3a6ofi 5, yrnoBofi ckodoctm 
BpameHMH kopohkm 6 n perynflTopw; ymoBofl 
ckodoctm spameHMfl kodohkm 7, oceBoro 
ycunun noAann Ha 3a6oR 8, 3Heprnn yAapoB 
kodohkm o 3a6oR CKBa>KviHbi 9 m MacTOTbi yAapoB 

KOpOHKM O 3aDO^ CKBSDKMHbl 10; KpOMB TOTO, B 
CXeMe HMGKDTCJ1 A3TMV1K KpenocTM nopOAbi 1 1 , 
6ypoBoft arperaT 12 m ("IK 13. 

.flaTMMK MexaHMMecKort ckodoctm 6ypeHM« 2 
BbinonHeH Ha ocHOBe BbiKntoMaTenq 
noBODOTHOro AMCKpeTHoro 

4>OT03JieKTpMHecKoro nflO-5 (BaiuKMpcKoe no 
3jieKTpoannapaT); a^tmukm nacTOTbi m sneprMM 

yAaDOB KOpOHKM O 3a6o& CKBa>KMHbl 3 m 4 

BwnonHeHbi na ocnoBe AaTMMKa BM6pauMM TMna 
AHC (3a boa reoct)M3MHecKMX npMoopoB, T. 
JlbBOB); AaTMMK oceBoro ycM/iMn Ha 3a6oi* 5 b 
KanecTBe ocHOBHoro sneMeHTa coa©P>kmt 
MaHOMeTp TMna M3fl (no TennonpMOop, r. 
Menn6MHCK); AaTHMK ymoBoft ckodoctm 
BpameHMfl kopohkm 6 BbinortHeH Ha 6ase 
TaxoreHepaTopa TMna nn3-fl1 (no ToMnpMOop, 
r. CapaHCK). 

B Ka^ecTBe peryjiflTopoB ymoBoft 

CKOpOCTM BpameHMfl KOPOHKM 7, OCeBOrO yCMTIMfl 

noflaHM Ha 3a6oM 8. aHeprnn yAapoB kopohkm 
O 3a6oM cKBaKMHN 9 m nacTOTu yAapoB 

KOPOHKM O 3aOOM CKBcUKMHbt 10 MCnOJlbSyiOTCfl 

rMApopacnpeAejiMTeriM c 
nponop4MonanbHbiM 3/ieKTpMMecKMM 
ynpaaiieHneM TMna Pn (no X3M3, r. XapbKOB). 
AaTMMK KpenocTM nopoAbi 11 opraHM3yeTcn 
nporpaMMHO b nporpaMMMpyeMOM KOHTponnepe 
13. BypoBoft arperaT 12 BbinonHeH Ha ocnoBe 
ruAPonepc^opaTopa TBr-1 80/250. 

Cnoco6 ocymecTBJineTca b 
cneAytoLAefl nocneAOBaTertbHOCTM. riocne 
OKOHMaHM* npoL^ecca 3a6ypMBaHM« c sneiweHTa 

KOpOHKa-SaOOtf CKBa>KMHbl 1, Ha A3TMMK 

MexaHMMecKOM ckopoctm 6ypeHM« v, a na 

AaTHMKM 3, 4, 5 M 6 

- CMmanbi MacTOTbi yAapoB kodohkm o 
aa6oM cKBa>KMHbi, SHeprMM yAapoB kodohkm o 
3a6bM CKBaxMHbi, oceBoro ycM/iMfl noAaMM Ha 
saootf m yrnoBOM ckopoctm Bpau^eHMn kodohkm 
cooTBeTCTBeHHO . Ha ocHOBaHMM anpMopHoft 
MHC|)OpMai^MM O CBO^CTBaX 6ypMMbix 

nopoA nporpaMMMpyeiwbifi KOHTponnep IlK 13 
nocbinaeT peryriHTopaM 1, 8, 9 m 10 cMmanw, 
nponopL^MOHartbHbie HaMa/ibHbiM 

3HaMeHM«M peXCMMHbtX napaMeTpOB: MaCTOTbl 
yAaPOB KODOHKM O 3a6ofi CKBaXMHbl, SHeprMM 

yAapoB kopohkm o 3a com CKB3>KMHbi, oceBoro 
ycMJinn noAaMM na 3a6o« m ymoBotf ckopoctm 
apaiAeHMH kopohkm, a peryrmTopbi 7,8, 9 m 10 
ycTaHaanMBatOT c o otb eT cTBy to ujm e 3 h 
an.e h m n pe>KMMHbix napawieTpoB na 6ypoBOM 
arperaTe 12. Kpowie Toro, b naMATM F1K 13 
xpaHMTCfl seriMMMHa , paBHan npoMseeAeHMK) 
KpenocTM nopoAbi Ha BeriMMMHy MexaHnnecKOM 
ckopoctm 6ypeHMfl, nonyneHHan npM 6ypeHMM 
npeAbiAyi^eft cKBa>KMHbi mhm 3ano>KeHHan b 
naMWTb n K 13. (P -. fH VH). 
HaMaribHbie 3HaneHMfl KpenocTM 6ypMMoK 
nopoAbi peMCMMHbix napaMeTpoB, pai^MOHanbHbix 
Ann AaHHofl nopoAbi, MSB/ieKaioTcn M3 naMATM 
nK 13, KyAa ohm 6biriM saHeceHbi no 
pe3y/ibTaTaM GypeHMn npeAbiAyiMeft CKBaxMHa 
mtim M3 nporpaMMbi, ecnM CKBaxMHa b AaHHbix 
ycnoBMflx 6ypMTcn 

snepBbie.: -m :. . :: 

CpaBHMBan nortyMeHHbie 3HaMeHM« 
MexaHMMecKOM ckopoctm 6ypeHM« vp c 
HaMaxtbHbiM 3H3MeHMeM YH, nK 13 AenaeT 
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3aKn»OMeHMe O COOTBeTCTBMM BenMHMHbl 

KpenocTM nopoAbi npMHnTOMy 3HaMeHMK). Ecnn 
3HaMeHne MexaHvmecKoii ckodoctm oypeHMn He 
coBna/iaeT c HaMajibHUM, hto yica3biBaeT Ha 
OT/iMMMe KpenocTn nopoAbi 6t npMH«Toro 
HaManbHoro SHaneHMn , to l"IK 13 Ha ocHOBe 
hobwx cpaKTMMecKMx AaHHbix onpeAenneT 
peanbHoe 3HaMeHwe KpenocTM 6ypnMbix nopoA m 
nocbinaeT perynnTopaM 7,8,9 n 10 cMmanbi, 
nponopuMOHanbHbie pai^noHanbHbfM 3HaneHMnM 
(Ann AaHHOtf nopoAbi ) pe>KMMHbix napaMeTDOB: 
ymoBOfi ckopoctm BpameHMfl kodohkm, .oceBoro 
ycunun noAaHM, sHeprvin n MacTOTbi yAapoB 

KODOHKM O 

3a60M CKBd>KV1Hbl. 

4)npeAeneHMe paunoHaribHbix 
napaiweTpoB pe>KMMa 6ypeHMn 

COOT B©TCT By\OU\]AX MMHMMyMy M3HOCa KODOHKM 

npn 3aAaHHo« npoM3BOA eribHOCTM oypoBoro 
moavtw Ann BpamaTenbHo-yAapHoro 6ypeHMn 
onupaeTcn na cneAyioiUMe norioweHMn n 

3aKOHOM6pHOCTli , 

Ha OCHOBaHMM HH0OpMai4HM o 

noKasaTennx npoi^ecca oypeHMH n cbomctb 
6ypMMbix 

nopoA, nonyHeHHbii^ npn 6ypeHnn 
npeAWAyiMMX cKBa>KHH b naMnTb nK 13 
bboahtca cneAyfou^ne AaHHbie: f - KpenocTb 
6ypnMbix 

nopoA h cooTBeTCTByioiAne eB onTMManbHbie 
(no MUHMMywiy M3Hoca m saTpaTaM 3Heprwn 

Ha 6ypeHne) napaMeTpu pewMMa 6ypeHnn, 

BbJMncneHHbie no BbipaweHMnM: 
P . 

17-0,2f, 6 :Jf MO; 33 -1,83f, 10 f 
16; 8-0,25f. f 16: 

K) lu, 52.1-0.1973 
1-f(45 + a)AyK9,8+0,036a) f; 

(1) 
15 

ny 

200-1 ,6a 

(r+mw) 

rAe P - ycunne noAaMU kopohkm Ha 
3a6ofi cKBa>KHHbi, kH;v 

co-ymoBan CKopocTb BpaineHMn 
kopohkm, paA/c; :;. ;;.. : - . ;;. Ay - 

GHeprun oahoto yAapa kodohkm o 3a6oM 

CKBaWMHbl, flK; 

ny - nacTOTa yAapoB kopohkm o 3a6ofi 

CKBSDKMHbl, 

f - KpenocTb GypMMofl nopoAbi no 
ujKane npocj). M.M.npoTOAbnKOHOBa; a - 
a6pa3MBHocTb nopoAbi, Mr. MexaHMHecKan 
CKopocTb Ann VAapHO-BpamaTexibHoro oypeHMn 
onpeAenneTcn no Bbipa- >kghmk>: 

35 

3Ayny d2f 
(2) 

rAe d - AMaMeTp kodohkm, mm; 

V-MexaHMHecKan CKopocTb 6ypeHMn, 
m/mmh. BenMHMHa noKa3aTenn D, 
xapaKTepM3yioman nopoAbi npM HaMaxibHbJX 
3HaMeHM«x pe>KMMHbix napaMeTDOB, 
onpeAenneTcn no BbipaweHMio: 

45 

O-thYh 
(3) 

Ann Ka>KAOM KpenocTM nopoAbi m 
BHocMTcn b naMnTb nporpaMMMpyeMoro 
KOHTDormepa PK 13. 

nocjie OKOHHaHMn npoi^ecca 
3a6ypMBaHMn I1K 13 noAaeT perynnTopaM 7.8,9 
m 10 CMmajibi Ha ycraHOBKy HananbHbix 
3HaMeHM« pexcMMHbix napaMeTDOB; nocne toto, 
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KaK AaTMMKM peKMMa 6ypeHMn 3,4,5 m 6 yuaxyT, 
wto pea/ibHbie 3HaMeHM« pe>KMMHbix napaMeTDOB 

COOTBeTCTBy K)T 3aAaHHblM, 

npoM3BOAMTcn M3MepeHMe peanbHoro 3HaneHnn 
MexaHMMecKoK ckodoctm 6ypeHMn m cpaBHeHMe 
ee c HaHa/ibHbJM sHaneHMeM. llpM 
M3MeHeHMM CBOtfCTB 6ypMMbix nopoA (KorAa 
peanbHan KpenocTb 6ypMMwx nopoA otji mm a eTcn 
ot saAaHHoft) MexaHMMecKan CKopocTb 6ypeHMn 
OT/iMMaeTcn ot HaManbHotf BenMMMHbi. 
nK 13 onpeAenneT HOBoe peanbHoe 3HaMeHMe 
KpenocTM nopoAbi no Bbipa>KeHMK>:5 

fD thYh 

TP 77 - T - « 

VpVp 

(4) 

rAe fp - peanbHan KpenocTb 6ypMMbix nopoA 
b HacroniAMM momght BpeMeHM; 

Vp - peanbHoe 3HaneHMe 

MexaHMMecKort ckodoctm 6ypeHMn. 

nocne onpeAeneHMn peanbHoft 
KpenocTM 6ypMMwx nopoA fp HK 13 3aAaeT 
perynnTopaM 7. 8, 9 m 10 pai4MOHanbHbie 
3HaneHMn pe>KMMHbix napaMeTpoB co, P, Ay, 

fly B COOT BeTCTBM M C CMCTeMOM* (1). KOTOpbie 

ooecneHMBaioT 3aAaHHy»o npoM3BOAMTenbHOCTb 
6ypoBoro arperaTa npM MMHMManbHbix 
3HaneHMflx pe>KMMHbix 

napaMeTDOB m cooTBeTCTBeHHo 

MMHMMajlbHOM M3HOCe 6ypOBOft KOpOHKM M 

coxpaneHMM paboMero pecypca 6ypoBoro 
arperaTa. TaKMM o6pa30M, opraHM3yeTcn uyw\ 
paooTbi cxeMbi: no nonyneHHOMy 3HaneHMio 
KpenocTM nopoAbi f aa- AaK)T pe>KMMHbie 
napaMeTpw (P, b). Ay, ny, D), M3MepnioT 
0aKTMMecKoe 3HaneHne 
MexaHMMecKoi* ckodoctm GypeHMn vp,1 
3H3MeHMe noKasaTenn O, 3anoMHeHHoe na 
npeAfcJAyiAeM i^MKne, A©nnT na o>aKTMMecKoe 
3HaneHMe ckodoctm 6y- peHMn Vp m T3kmm nyTeM 
onpeAennKJT KpenocTb nopoAbi f. Umkji 
onpeAeneHMn KpenocTM nopoAbi 
ocyinecTB/meTcn HenpepbiBHo; 
MSMeHeHMe pe)KMMHux napaMeTDOB 

npOM3BOAMTCn TOJlbKO npM M3MeHeHMM KpenocTM 

nopoAbi. 

flnn noncHeHMn M3iio>KeHHoro 
cnoco6a npMBeAeM npMMep. B naMnTb nK 13 
BBeAenbi 3HaHeHMn pe>KMMHbix napaMeTpoB m 
noKasaTeneft npouecca 6ypeHMn: f, ny, (a, P, 
v, Ay, D. a, nonyweHHbJx npM pa6oTe 6ypOBoro 
MOAynn Ha AaHHOM MecTOpo>KAe h m m (cm. 
Ta6riMuy). 

flpeAnonoKMM, mto npM 6ypeHMM 
npeAbiAyti^efi CKBa>KMHbi KpenocTb nopoAbi Gbina 

paBHa 8, MaujMHa 3aAaeT HaHajibHbie 
snaneHMn pe>KMMHbix napaMeTpoB, 

COOTBeTCTBy k> ojMe 3tom KpenocTM nopoAw: ny 
56, Ay 110, Of 17,7, P - 15 m M3MepneT 
cpaKTMHecxyK) CKopocTb 6ypeHHfl. Ecjim KpenocTb 
nopoAbi OT/iMHaeTcn ot npMHnToro 3HaneHMn, 
to peanbHan MexaHMnecican CKopocTb He 
6yAeT cooTBeTCTBOBaTb 3HaneHMio, 

sanaceHHOMy b naMnTM MaiuMHbi (1, 14); 
npeAnonoxMM, mto pea/ibHan CKopocTb vp 
0,76, TorAa 3HaMeHMe BexiMHMHW D, 
COOTBeTCTBy K)tnee KpenocTM nopoAbi f - 8, 
noAennT Ha peanbHoe 3HaMeHMe 
Me- xaHMMecKOM ckopoctm 6ypeHMn m 
no/iynaioT peanbHyfo KpenocTb nopoAbi D 9,12, 
vp 0,76; fp 9,12/0,76 12, rioACTaBMB b (2) 
3H3MeHMn pe^KMMHbix napaMeTDOB, oTBenaHDiUMX 
ABeHaALjaTOM KpenocTM nopoAbi; ny-48, Ay 
160, d 45 (AMaMeTp kodohkm), nonyHMM 
3H3MeHMe MexaHMMecKoft ckodoctm 6ypeHM« 
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0,948, mto coBnaAaeT c AaHHbiMM, 
HaxoAfUMMMMcn b naM*?™ (IK 13. rionyMeHHoe 
3HaHeHne MexaHMnecKotf ckodoctw (npn 
napaMeTpax f 12. ny 48, Ay 160) 
cpaBHMBaeTCfl c AeiteTBMTenbHbiM ee 
3HaMeHneM m tsk Ranee. 

npeAnono)KviM Tenepb mto oypoBaa 
KopoHKa nepemna b 6onee Mflncyio 
nopo^y, m CKOpocTb 6ypeHn« noBbicunacb: Vp 
1,6; nenenvie npeAbiAymero 3HaMeHnn 
noKa3aTenn D 1 1 ,4 (Ann KpenocTn n6poAbi f - 
12) Ha pearibHoe SHaMeHne MexaHkmecKofi 
CKopocru AaeT f 11,4:1,6 7, T.e. nopoAa 
cooTBeTCTByeT ceAbMOM xpenocTn; m nK 13 
ycTaHaBnuBaeT napaMeTpbi peacviMa 6ypeHi/m: 
ny 58, Ay « 98, a 18,7, P 15,2; 3HaMenne 
CKopocTM, BbiMMcneHHoe no cfcopwyne (2) AaeT 
BenMMMHy: Vp 1,2. Ta km.m o6pa30M, npw 
ysennMeHnn KpenocTn nopoAwriK 13 
ycTaHaannsaeT 6onee abicoxvie pex MMHbie 
napaMeTpbi Ann noAAepwaHHH MexaHMMecKOM 
ckodoctm 6ypeHM« (o6ecneMeHne 3aAaHHotf 
npon3BOAMTenbHocTM oypoBoro MOAynn), a npw 
CHWKeHnn Kpe- nocTM nopoAbi - CHwxaeT 
ypOBeHb pe^MMHbix napaMeTpoB (Ana 
noAAepwaHMH saAaHHotf ctoAkoctm oypoBoi* 
KopoHKM n coxpaHeHUH pa6oMero pecypca 
KOMnneKca). Cnocx>6 

ct>yHKUMOHMpoBaHMH npeACTaB/ieH Ha 

6noK-cxeMe. <fcw\ 2. . - . . , ;.;: .C;; v - :: -:: 

TaKMM o6pa30M, AononHHTenbHoe 
M3MepeHne MacTOTbi m 3Heprnw yAapoB kodohkm 
o 3a6otf CKBSwcuHbi m onpeAeneHHe no 
hum n MexaHMMecKoft cKopocTM oypeHHH 
KpenocTM 6ypnnbHbix nopoA. no kotodo« 
ycTaHaB/inBaioT pai^noHanbHbie 3HaneHHfl 
pe>KviMHbix napaivieTpoB npouecca 6ypeHna, 
no3BO/ifleT o6ecneMMTb 3aAaHHy>o cweHHyK) 
npOM3BOAHTenbHocrb 6ypoBoro MOAynn npw 

MMHHMa/lbHOM M3HOCe MHCTpyMeHTa. 

<PopMy/i a M3o6peTeHWfl 

Cnoco6 perynnpoBaHMfl npoi^ecca 
oypeHHfl ropHwx nopoA, BxnioHaiomvii* 
n3iwepeHne MexaHHMecKotf ckodoctm 6ypeHkin v, 
M3MeHeHne oceBoro ycunmi noAaMU Ha 3a6ofi, 
OTnu-Majou^nMcn TeM, mto, c ijenbio 

nOBbULieHMfl npOM3BOAMTenbHOCTM 

BpaunaTenbHO-yAapHO- ro oypeHkm, 3aAa»OT 
cpeAHee 3HaneHne aopa- 3mbhoctm 6ypnMbix 
ropHbix nopoA, wsMepaT nacTOTy w aHeprmo 
yAapoB kopohkh o 3a6ofi, 3aAaioT 3HaneHne 
napaMeTpa O Ann Kax<Aofl KpenocTM nopoAbi, 
onpeAenflJOT TeKymee 3HaMeHne KpenocTH 
6ypnMofi nopoAbi, KaK oTHomeHHe D/v, no 
kotodoB onpeAenqioT h noAAe p>kh Ba iot 
paL^MOHanbHbie 3HaMeHHH 
napaMeTpoB npoi^ecca 6ypeHM«. 

PaL^noHanbHbie 3HaHeHM« pe>KMMHbix 
napaMeTpoB npoLjecca 6ypeHM« 
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